To develop an in-depth understanding of the barriers to medication adherence among patients with uncontrolled diabetes attending primary health care (PHC) centers in Qatar by exploring and integrating patients' and health care providers' perspectives. Participants and methods: A descriptive qualitative methodology was used in this study. A trained researcher conducted semi-structured face-to-face interviews at two PHC centers. Patients with uncontrolled diabetes (with varied sociodemographic characteristics) and their respective health care providers (physicians, pharmacists, nurses, dieticians, and others) were purposively selected from the two PHC centers. All interviews were audio recorded, transcribed verbatim, and analyzed using thematic content analysis. Results: Thirty interviews (14 patients and 16 health care providers) were conducted. A number of barriers to medication adherence were identified and classified broadly under three main themes: 1) patient-related factors, which included patients' individual characteristics and patients' perception, attitude, and behavior; 2) patient-provider factors, which included communication and having multiple health care providers caring for the patient; and 3) societal and environmental factors, which included social pressure and traveling to visit friends and relatives. Conclusion: Patients with uncontrolled diabetes face multiple barriers to medication adherence. Similar themes emerged from both patients and their care providers. This research highlights the need for concerted multidimensional efforts and series of interventions to overcome these barriers. One vital intervention is expanding the scope of pharmacists' role within the PHC centers through providing medication reconciliation, patient-tailored medication counseling, and medicines use review, which may improve treatment outcomes among patients with diabetes.
Introduction
Diabetes mellitus (DM) is now considered a pandemic noncommunicable disease worldwide. 1 In 2017, over 400 million people (8.8% of the world population) were diagnosed with diabetes worldwide. 2 Diabetes can fairly be managed by following a healthy lifestyle and taking appropriate medications, allowing patients to live a normal healthy life. 1, 2 On the other hand, uncontrolled diabetes can lead to various micro-and macrovascular complications of the disease. 1 One-third of all patients with diabetes develop retinopathy, and a lower limb or a part of the lower limb is amputated every 
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Jaam et al 30 seconds due to uncontrolled diabetes. 2 Medication nonadherence is globally recognized as a major contributor to treatment failure. [3] [4] [5] [6] Nonadherence to antidiabetic medications is not only of health concern, but also contributes to increased health care resource utilization and increased health care costs. [7] [8] [9] [10] The Middle East and North African region spends about 17% of its health care budget on managing diabetes and its complications, which is the highest among all other regions of the world. 2 Medication nonadherence rate in diabetes ranges between 38% and 41% within the Gulf region (Saudi Arabia, Oman, United Arab Emirates, Kuwait, and Qatar). 11 In Qatar, a recent study has reported a very high medication nonadherence rate (73%) among patients with uncontrolled diabetes within primary health care (PHC) setting. 12 This alarming high rate of nonadherence reaffirms the need for further investigations to determine the barriers to medication adherence in patients with diabetes.
A number of studies and reviews conducted internationally have identified numerous barriers to medication adherence in patients with diabetes. [13] [14] [15] [16] [17] [18] [19] [20] [21] However, most of these studies reported reasons for medication nonadherence from the patients' perspective and only a few studies explored health care providers' perspective. 5, 15, 22, 23 Furthermore, previous studies focused on patients with diabetes in general, and little or no attention was devoted to patients with uncontrolled diabetes, a group that is highly vulnerable to the complications of the disease and increased health care costs. [13] [14] [15] [16] [17] [18] [19] [20] [21] 24 Understanding the perspectives of both health care providers and patients is crucial in designing viable effective interventions and for the delivery of high-quality health care. Therefore, the primary objective of the present study was to explore the barriers to medication adherence among patients with uncontrolled diabetes within primary care by integrating the perspectives of the patients and their health care providers.
Overview of management of diabetes in Qatar
In Qatar, once a patient is diagnosed with diabetes, they are initiated on medications by their health care provider and are generally followed up by the PHC center nearest to their home. Within the PHC center, during a routine follow-up visit, a nurse would take the patient's vital signs and blood glucose levels, which are then recorded on the patient's electronic medical file. The patient is then seen by a specialist nurse who tries to identify and resolve issues the patient is facing in relation to their diet and medications, if any. The patient also spends about 15-20 minutes with the health educator, who sends the patient to the physician, along with notes taken during their interaction with the patient. The physician would assess the patient and the health educator's notes, and would provide a new prescription or a refill for their current medications. The patient would then go to the pharmacy to receive their medication, or to the phlebotomy laboratory if the physician requested a blood test, or to a dietician or other health care providers, if needed. Once stable, the patient can be prescribed medications with three refills, each with 2 months' supply. Within the clinic, the pharmacist performs detailed patient counseling only upon the physician's request or if the patient appears to be confused about their medications. However, this is minimally done due to the large number of patients received by the PHC centers.
Participants and methods
A descriptive qualitative methodology using semistructured, face-to-face interviews was used in this study. Frequently used in health services research, qualitative description is considered the method of choice when description of patients' or health care professionals' experiences with a specific phenomenon is required. 25 The study received ethics approval from the Primary Health Care Corporation Clinical Affairs Department in Qatar (PHCC/ IEC/16/04/013).
Both patients and health care providers were recruited from two PHC centers (Airport Health Center and West Bay Health Center). There are 17 PHC centers in the country and these two centers were purposively selected as they include a noncommunicable diseases clinic and represent the central region of the country covering majority of patients with diabetes. None of the authors had any professional or personal relationship with the study participants (patients or health care providers).
Patients' selection
A purposive sample of adult patients (aged $18 years) attending one of the two PHC centers for at least 1 year with a confirmed diagnosis of diabetes (for at least 1 year) that was uncontrolled (HbA1c value above 7% or a fasting blood glucose above 7.2 mmol/L) 26 was included. Patients' medical records were reviewed by a researcher (MJ) to identify patients meeting the inclusion criteria. Patients who were not able to speak Arabic and/or English were excluded from the study. Patients were selected from diverse ethnic and cultural backgrounds and from both genders to broaden the perspectives on the topic. 
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Barriers to medication adherence in uncontrolled diabetes health care providers' selection Health care providers (physicians, pharmacists, nurses, health educators, social workers, and dietitians) were also purposively selected and were included in the study if they were practicing in one of the two participating PHC centers for at least 1 year and were directly involved in providing care to patients with diabetes.
Data collection
The semi-structured interviews were conducted in English or Arabic based on the participants' preferences by a trained qualitative researcher (MJ) who was fluent in both Arabic and English. An interview guide containing open-ended probing questions was developed based on a conceptual framework model developed for this study. 27 Briefly, the interview guide covered six different categories of barriers (medication-, health care provider-, patient-, diabetes-, health care system-, and societal-related barriers). The interview guides were independently reviewed and validated by two experienced qualitative researchers (NK, MAH) to ensure comprehensiveness of the interviews. The interview guides were then piloted on two participants to assess validity, feasibility, and burden. Since there were no changes to the interview structure, the piloted interviews were included in the analysis. The interview guides are available in Figures S1 and S2 in the Supplementary materials. The interviews were conducted face-to-face in quiet areas within the centers and were audiotaped for transcribing purposes. The process of recruitment and interview continued until data saturation was achieved. 28 An approximate number of 20 interviews were deemed appropriate based on a previous study conducted in Kuwait. 29 Each interview lasted between 30 and 45 minutes.
Data analysis
Data were analyzed manually using thematic analysis technique. The same researcher who conducted the interviews (MJ) transcribed the transcripts verbatim. Notes of potential codes were taken during transcribing and then compared and integrated with the final codes. Transcripts were then formally coded and recoded through inductive coding for common phrases that discussed the same idea or meaning. 30 Irrelevant codes were discarded and similar codes were collated and placed under respective themes. Themes were then checked against each other and finalized. Two researchers (NK, MJ) independently conducted this process to ensure consistency and reliability of coding and themes generated and trustworthiness of the data analysis. Review of the identified themes and consensus and opinions of all research team members were used to finalize the themes.
To ensure trustworthiness of this research, data obtained from patient interviews and health care provider interviews were triangulated to reduce potential biases. 31 In addition, the researchers took daily reflection notes during and after the interviews. These notes were taken into consideration during data analysis. Quotes representing each theme/subtheme were chosen based on agreement from all research members. Finally, peer debriefing and analytic triangulation were conducted throughout the research with skilled qualitative researchers. 31 
informed consent
We confirm all participants' identifiers have been removed or disguised, so participants described are not identifiable and cannot be identified through the details of the story. Writ ten informed consents were obtained from both patients and health care providers. Patients' anonymity and confidentiality were ensured throughout the research.
Results
Fourteen patients with uncontrolled diabetes consented to participate in the study ( Table 1 ). The mean duration of the interviews was 33.9±16.2 minutes. The mean (±SD) age of the interviewees and duration of their diabetes were 58.3 (±8.1) and 11.4 (±6.2) years, respectively. The mean (±SD) of HbA1c was 9.9% (±1.4). All interviewed patients were taking metformin as part of their diabetes treatment regimen, while five were taking insulin concomitantly. Six patients had neuropathy, three had nephropathy, and two had retinopathy.
On the other hand, 16 health care providers with diverse characteristics (Table 2) were interviewed. On average, each interview lasted for 46.5±15.3 minutes. The average duration of practice experience of the health care providers was 7.5±5.9 years. Since the number of health care providers is small (relative to those practicing in PHC center as compared to patients attending the PHC centers), their characteristics are summarized collectively (not individually) in order to maintain anonymity (Table 2 ).
Barriers to medication adherence
Three main themes emerged from the health care providers' and the patients' interviews. Figure 1 represents all the identified themes and subthemes that emerged from the interviews.
Theme: patient-related factors
Two subthemes including patients' individual characteristics and patients' perceptions, attitude, and behavior emerged in the patient-related factors theme. Each of these subthemes is described in detail below without any specific hierarchy/order. 
Patients' individual characteristics
A number of individual patients' characteristics including age, socioeconomic status, education level, working conditions, and religious beliefs were recognized as important barriers to medication adherence by both patients and health care providers. Some health care providers perceived that older individuals tend to have lower adherence than younger adults. However, some health care providers felt otherwise. Health care providers perceived that educated patients are more likely to be adherent than those who are less or not educated.
Of course if the patient is highly educated he would be able to receive the information and stick to the information that he received and everything will go smoothly. [HCPI 5] Although medicines are available at very subsidized cost to Qatari and non-Qatari (only 20% of the total cost), patients Religious beliefs and rituals also had an impact on patients' adherence. For example, patients who fast tend to reduce the dose or stop taking their medicines because they believe that they do not need to take them as they are not eating much. At many instances, the patients' working conditions appeared to have negative impact on medication adherence. During busy times, patients often forget to take their medicines. Patients' perceptions, attitude, and behavior Inadequate knowledge coupled with negative perceptions and attitudes about diabetes and its management were other factors affecting medication adherence. Some health care professionals indicated that sometimes patients find it difficult to believe that they have diabetes, and therefore, they do not take the medications as instructed.
There are patients who deny they are sick and they are not convinced they need all these medications, especially in the elderly […] I see this. [HCPI 3] A number of patients expressed negative attitudes toward the use of insulin. Patients not only expressed fear with the use of needles, but also have the perception that initiation of insulin meant that they had failed at managing their disease.
Once you start insulin, means you have to continue […] you cannot stop it, your body will get used to it, and that's it, no escape. [PI 3] Yes that is the biggest barrier: starting patients on insulin. I had this problem with two or three patients. First it's the needle phobia, they do not like this every day needle; second it's the understanding, like this [insulin] means there is no hope, this is bad thing gone very bad; so I think it affects their whole lifestyle. [ HCPI 13] Although health care providers try their best to convince patients about the importance of insulin in managing their diabetes, patients still exhibit resistance to taking insulin.
People have a fear from insulin, and at many times they really refuse to take it, so you see a doctor going for
Quadramed oral [four different diabetes medications]
which is really weird because it's not recommended by any guideline. [HCPI 12] On the other hand, patients who were receiving insulin tend to adjust the dose of insulin themselves based on their diet on a particular day, without consulting their health care professionals. In many instances, such changes would result in patients experiencing side effects such as hypoglycemia.
When my blood sugar is high, I would take higher dose, I just do it myself, I estimate and I just take it when my sugar is high. Like yesterday, I didn't eat or anything, and I do not know why my blood sugar was high. For the first time I found it 300, so for 300 the only thing that works is insulin dose. When I took it, unfortunately, I got hypoglycemia at
Patients' perceptions about the effectiveness of medicines also played an important role in medication adherence. Few patients held negative perceptions about the effectiveness of treatment and considered that the treatment is only targeted to make profits for pharmaceutical companies, but not to improve patient outcomes. 
Patient-provider communication barriers
Both patients and health care professionals understood the importance of effective communication between the patient and health care provider in ensuring better medication adherence and treatment outcomes, but highlighted a couple of barriers to effective communication. A couple of health care providers highlighted inability of some of the patients to speak and understand in Arabic or English, which made it difficult for them to effectively counsel patients on lifestyle and disease management.
There are those who have language issues, so they do not understand, they receive the medicine but they do not know how to take it. [HCPI 11] Limited time for consultation with primary care physicians also acted as a barrier to have a detailed discussion about patients' symptoms, disease progression, and treatment options and their effectiveness. Pharmacists also described their inability to counsel patients effectively about the use of medicines because of mounting workload pressure.
There is not really enough time, actually there is never enough time, but you also can't do it all in one visit. There is no time to even deal with him [the patient] much, given the pressure here in this center. [HCPI 4] seeing multiple physicians/care provider Continuity of care from a health care provider was considered necessary by both patients and health care providers in improving adherence. Some patients indicated that seeing more than one care provider for the same issue (ie, diabetes) could create confusion and complications in the care management plan. Patients were either given appointments with different primary care physicians at the same center based on physicians' availability or the patients sometimes opted to access different health care institution. Theme: social and environmental factors Social and environmental factors affecting medication adherence included two subthemes: social pressure and traveling to visit friends and relatives (VFR).
social pressure
Both patients and health care providers frequently highlighted social pressure and stigma associated with diabetes as a barrier to medication adherence. Patients often found it difficult to disclose their disease condition even to close family members and friends. This made patients reluctant to take medicines in front of family and friends, which led to missing doses and medication nonadherence.
I had one patient with type 1 diabetes, and she got married and pregnant, and she did not tell her husband she is diabetic. [HCPI 10] Patients also indicated that it is difficult to take injections in the presence of other people as it gives a negative impression about them being drug addicts as, culturally, injections are associated with addiction. 
international travel to VFr
There was a consensus among all the interviewed participants that traveling to VFR is a big barrier to medication adherence. This was especially true for immigrant workers who often go back to their home countries during vacations. Patients believed that their sugar levels get better in their home countries, and therefore, they either reduce the dose or stop taking the medications. He [patient] has an idea that when traveling to his home country, he will get better and his health will improve.
[ HCPI 14] There was a tendency among some patients to use herbal and other natural remedies available locally in their own countries, such as mixtures of garlic, cinnamon, ginger, roselle, and other herbal products. Subsequently, patients would stop taking their medicines, as they believe that taking herbal/natural remedies could help them control sugar levels without having side effects. 
Discussion
To our knowledge, this is the first study conducted in Qatar and the Middle East and North African region to investigate barriers to medication adherence among patients with uncontrolled diabetes from both patients' and health care providers' perspectives using qualitative methodology.
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Diabetes and its complications are highly burdensome. 32, 33 To improve medication-taking behavior, it is important to understand the reasons of nonadherence in the first place. The main findings of this research indicate that barriers to medication adherence are multifactorial and involve multiple parties including the patient, the health care providers, and the society. Many of the barriers identified in this research, such as patient-provider communication, negative motivators to adherence, information, and knowledge, as well as financial issues, were also highlighted by Brundisini et al. 23 Studies investigating medication adherence have identified many patient-related aspects and have linked some sociodemographic characteristics to nonadherence. 8, 17, 19, 29, [34] [35] [36] [37] [38] [39] Working conditions such as traveling and prolonged working hours, in particular, were found to be problematic. This finding emphasizes the importance of enquiring about the working conditions of patients with diabetes and identifying how they can contribute to medication nonadherence rather than just associating employment status alone to medication adherence.
Family support plays an important role in diabetes management and control. 40 Nonetheless, an interesting notion in patients with diabetes, particularly those on insulin, was that they were willing to conceal their disease from their loved ones due to the fear of being stigmatized. Hiding such information could mean that the patient may not be taking the prescribed medications in front of the family members. This further emphasizes the importance of family support and the need for family involvement in the management and care of the patient with long-term conditions such as diabetes. The fear of being rejected or stigmatized stems from the society's misconceptions about and stereotyping of diabetes. Patients indicated that they do not like to take medications in public because they are worried about being discriminated, a behavior that is common among patients taking insulin. 29 , 41 Brod et al 42 and Snoek and Skinner 43 both indicated that social stigma and the misconceptions about insulin can highly affect patients' acceptance of the medication. This reemphasizes the need for educating not only the patients but also the society about insulin.
Lack of patient education and counseling in relation to diabetes management and insulin dose adjustments can be a major contributor to the fact that patients are changing their medications according to what they deem appropriate. 13, 24, 29, 44, 45 This, in many instances, results in the patient experiencing adverse events such as hypoglycemia. Changing physicians and the limited patient-provider interaction time can also contribute to the lack of disclosing information as time is often inadequate to interact with the patients, provide them with information, and listen to their illness story. 8 This, in addition to language barriers, needs to be addressed by the health care institutions to improve patient outcomes. On the other hand, patients do not commonly inform their health care providers about the changes that they make to their medications, which can highly influence treatment outcomes. One reason for concealing information is the patient-provider relationship and trust. 8, 46 Lack of education was also reflected on the attitude of the patients toward insulin. Patients often refused to take it and avoided using it. Such an attitude prompts the review of the education provided to patients with diabetes, especially that the majority of patients may end up using insulin at some point in their lives. Perhaps, health care providers should prepare the patient from the initial diagnosis for the use of insulin, its benefits, and its risks prior to suddenly changing the patient to an injection. The necessityconcerns framework describes the two dimensions involved in medication adherence: the belief in the necessity of the medication (ie, benefit on diabetes, reduction in mortality and morbidity, etc) and the concerns regarding the treatment (ie, needle phobia, societal pressure, side effects, etc). 47 When the necessity belief exceeds the concerns, the patient is most likely to adhere to their treatment. 47 Therefore, the findings within this research in regard to insulin necessitate further research to determine the core reasons behind the negative attitude and to understand how to formulate a structured educational approach, which would increase the patients' necessity belief.
There is no single best solution or strategy to overcome all the barriers to medication adherence at once due to their multidimensional nature. Although numerous strategies and interventions aiming at improving medication adherence have been published, the best interventions are yet to be determined. 48, 49 Pharmacists play an important role in addressing medication adherence. [49] [50] [51] [52] Patients are not typically referred to the pharmacist for medication reconciliation despite the clear need for it. Therefore, there is a need to develop local guidelines and criteria on patient referral for medication reconciliation. In addition, the role of pharmacist should expand to allow them to perform medication reconciliation without the need for physician's referral.
Limitations
There are some limitations to this study, which need to be acknowledged. Selection bias might have occurred as it was possible that those who turned up to refill their medications and follow-up appointments and agreed to participate in the current study were those who are more likely to be adherent to their medications. Patients who did not attend to their appointments and those who could not speak either Arabic or English might have other important barriers and experiences that were not captured in this study. Since this was an interview-based research, social desirability and recall bias can undermine the quality of the data. However, this methodology is the best at obtaining reasons for nonadherence and influencing factors from the patients' perspectives. To minimize researcher bias, all interviews were conducted by the same researcher who had received formal training in undertaking qualitative interviews.
Conclusion
This study contributed to the existing body of knowledge through an in-depth understanding of the barriers to medication adherence in patients with uncontrolled diabetes in Qatar. Many of the barriers identified were directly related to patient information and knowledge about diabetes and its management. These would require concerted efforts and series of interventions which should be initiated in a step-wise approach. Future work should focus on creating population-specific interventions, taking into consideration the barriers identified within this study. Without overcoming barriers to medication adherence, it is highly unlikely to improve patient outcomes among patients with uncontrolled diabetes.
